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1020030058463 #^ 'U^}: 2003/11/27 

€ 7)-^l^ CMOS ^l^l;^! ^A^S] ^2: ^ ol» oj-g-tb olDl^l «J.i^ol jfl 

Al^cf. o]Dl;^l ^A-l^l ^}^^ iS. cfol^:c2|. ^^.q-o^ B^^l:±iBl^ 

£ 3 
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1020030058463 #^ "^^V: 2003/11/27 

M]3.^ o]xi]yC\ ^ oM^] 1J-^{CM0S image sensor and Method of sensing image 

using the same} 

£ 1^ ^2fl^ 43.^^]^-^.] 7}^]^ CMOS olnj^l ^a^o^ sIS.:^^!!::^.. 

S. 2^ ^eflsl 4B?l^liBl 7>xl^ CMOS <51d1^1 ^JIa-^o;! ^z^^ ^^*>7l ^tb 

£ 3^ ^ ;*ni ^Ajc^io]] 14s Qjjos <^]^]^] ^^-1^ ^-i-i- ^ :£ 

£ 4^ ^ ^i^S] ^>««H1<^1 CMOS <^1^1^1 -ffl^J S^ltb # 

£ 5^ ^ ^'^^ ^11 ^A1<^1<^1 CMOS ^^i^ olT^il^l ^^^^ ^^-^ ^i^^l- 

£ 6^ ^ ^^2^ ^Alc^loil CMOS o]xi]:^] ^a^s] ^^^^^^1- S.^]^ ^S.Sl 

-£ 7^ ^12 ^Ajoflofl ic).^ CMOS ol^l^l ^^5)^51 ^z^^ 

101, 200 : 103. 203 : ^o]±^ 
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20030058463 %^ ^^>: 2003/11/27 

105. 205 : H^^s] H^^l^B] 107 . 207 : B^^l^E^ 
109, 209 : ^Hf^l w. ^^^]^^] 111 : -^m^ B^^l^E-i 
113 : -a^i^^ 115, 211 : w>oHi B^^l^^l 
201 : ^^^^^S. 213 : ^^^91 
215 : 217 : ^e]-^ H^^I^^e-] 



[^^^ 

<15> ^ CMOS <^lul^l ^^i-^j ^-^S ;^Hls^l-7fl^ H^^l^Blssf ^>ul- 

^ oj^o^^ CMOS olcj^l AjlA-lo^ ^ oil: ^l-§-^M ^1 1^1 ^11- ^^1^} 

CCD(charge coupled device)^ CMOS ^^l^l^l ^^^7} 9X^. 

«l-o>i.o^ ^^^*>» ^5-*^ the]-. ^^>^^«-^ SSr^-ol^^oflA-l ^Jl^^V* 

<i8> oie^t!" CCD^ t!-7>;^l ^^^*>» o]^^>^ ^^>^-^S. ^^^m °fl?1M^ 

28-5 



1020030058463 ^^ ^^V: 2003/11/27 

<19> <y:^^ M}6\] itj-s. ^^il- AVolo^ ^J:^^>^ ^^<Hlfe 37}^] ^^^o] o;t4. 

<22> ^7l^Voll ol^ojc].. o]^ ^ ol;§t}: ^I^^IH "^^<^1 ^S7]7\] 

£)i3 o] :^ AHofl^ ^7l^j-ol ^v^5§l-7ll ^cf. ola]^V ^7l^J-o11 ^^7]- ^oil 

<23> CCDoflAi ^^>i- ;^^^>^ tflY^ ^7l^Hl s^t!: <=>]^<=>\] ^^tt 

<24> CMOS Olul^l AflAi^ 7fl^Alo11 oj^.^ H^^liB-]-!-^ ^^^"^-^ 1:^^<H1 

7l^^>^ Ji^^ i^^l^CFixed Pattern Noise)* wj^tb ^^^(dark current 7l<at): ic 

^-i- ^^^S 711^01 i7ls] 0^0.14^ ^1^^ CMOS^^^ 71^21 ^^S. ^flS-O] 7ll'^ol o]^ 

<25> CMOS <=>]u]y^] ^X]^ CCDofl ^7H 7HJ1 ^^cll. >*fl2: ^^o] 

414-^, <3^4i7> 7>^^>rq-^ 7>;^lJi $Icf. ^v^^ o]^ (Correlated 

Double Sampling)5lSl- ^ll-§-^H e^^ii^ol^l- 7fl^^>^4. ^^^^ 

€ '=>W ^S.^ e^^^SJ-^ ^^^^^ ^H7> Slol, H^^1>::E121 ^ 
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0030058463 %^ 'U^}- 2003/11/27 

<26> o]E.]^ CMOS o]^]^] -0-^2: ^^^H<^> tbl=f. ^, ^SLV^ ^ 

^til(SNR), <y=>^l- jL^CQuantum Efficiency), ^ € ^H-Kfill factor)^^! 

<27> CMOS <^]^]^] ^^^^1 -S.^^^ ^^^>7l ^^i^ m^^l^-E^ ^ 

<28> 4E.^^]^B\ ^Si^ ^^o] ^>i4o^ 3LS.n]-<il^JBsq- 47fl2^ H^^l^E^*^ 

<^1^<^^ ^A^S., ^Jl^JiiJ^^ CCDfiV i^^Cfloating diffusion node)7V ^n]-. 

<29> 5. ^efls^ 4H^^1^E^ CMOS ^li^l^l ^Jl^i^ ^S-S^lcf. 

<30> s. 1# #^^>ia, ^>M-^ ^€(101)^ ^^^^iii^>^ 5LJ&i=1-<5l^^(103), 

H^::^i3sl H^^l^Bl(l05), H^^l^BldO?), ^efolw. H€^1^e1(109) ^ ^^'S 

^l^E-KllD* ^al^>o^, o]^]^ ^^o] cf^ tifl^l5l<H CMOS <^l*cf. ^ 

^^ H^^i^B^dii)^ ^^s^ ^^^^91'=^] ^wi^ w>oi(>ii b^^i^bkii5)# m■^s. 

^S. o]^^}c^ o]^ 'Sl-^ (correlated double sampling) s\S.S. o] 
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20030058463 %^ 2003/11/27 

^(turn on) ^^'U ^^i^ #^^<a-<5lo1. dl ^ <a-^ B^^^l H^^1^iEK105)7> ^i- 

<3i> j£ 2^ #EflSl 4B.€^1^B^ ^^1- 7l-;^l^ CMOS o]^]^] ^^^2] >i^^>7l ^tl: El- 

^^v}, ^^^^ NMOSS. ol^o^^ljL TflojH ^"a-^ ^>«^17]- ^^^^ 

(threshold voltage) <^]^^'U ^, Tlloje 3r>«-^ ^fl^o] 
<33> oio^Ai. Ai^^ ^-og^oiofl o^^^ ^«<H1 tflt!- s1^^^<^l <^1^<H^^. 

B^^l^El^ #^^3:<y ^J^iii^ofl ^*>» «fl#*>fe ^^<^lcf. 51-^ B^^l 

TflojE yddl- <y7H>'a, ^1 ^ B^^^l^iE^^ €"^^31 n<=>]^ ^}^^ ^fl^* * 

efl ^^liaJ^^ ^^>^ Vdd^'a-ir ^^^m ^^-^-^S. tiflt^^tq-. ^^^]^^^]7} ^- 
^ ^Eflols.^ :^<^^ Vdd7} ^cf. 

TflolH ^<a-^ Vdd7> SlJl, ^S^-ojti. H^;=^lriiEi^ i5l-^^<^l^i ^^^Ml ^Cf. ^Bi- 
ol W. :E.efl^o.^w.Bi ±^s. :=2fl'?l<^l ^11^^ ^^1^^^ ^^<^1 
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:0030058463 ^^ 2003/11/27 

<35> :^efoiH. ^^^]^B\o\ ^^o] 41^^31 7}^ ^*y-<^l ^Sl^ viyo]o]^ B^^I^b] 

7} -^yl^cf. wH^^i H^^l^E^fe ^^i^ls^^ ^^M. ^^(active load)^ 7]^ 

<36> E^.^ ei^^3|-ofl 11)-= ^^o. AflS.^ €^ 

«1^1^H ^^>-l- ^(electron-hole pair)*^! ^^>^ PN^^^ ^^<^^<Hl 

^^^^ ^7l^£^ '^^J^-^^ n'^'^-^S ol-^^l-D^ 

^S. A]:5:^§].7l. ^;^>olo^, :^oll ^^1^ ^^>^ >ffl^li^=<Hl ^^^b:. 

^7]^^s. -E-ei-oiti. Hsa^i^E-i^ TiioiB ^^v^^ii ^i^i^m ^«^> 

<39> ^E^-oly. B^^l^E^^ (source follower)S ^^^>^S. TflojH ^"a-ol 

^sl-^^ 7>;^1^, #^ a^V ^<at!- ^^1-^* 7>^cf. ^, 4x^1 

^^1-^ ^^<H1 7]<^^ B^^l^iE^^ ^l^^lH^-y- 
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^0030058463 %■^ '^t.}: 2003/11/27 

4i> CMOS <^M^] ^^i^ 4^^^]^^B\^ h^o]^^ 

* 7HJ1 9X^^, € ^Bi7> ^14^ ^ ^>M-0^ ^^ivflofl 47fl^ ^^:^]^B]7} 

^^S\o]o]: ^.^.S. ^r3i\^o_s. ^m.t^o]^^7} ^}7]t}^ €l=f. CMOS <^li^l^l 

JL€i\^S.^ ^^i.^^ ^7}^ :^^ol ^^o^ ^A^^ ^ ^^01, 

^J=;^l- s.^^ o]^]^] 7^s.^ ^^^yx\7]^ ^^]^ -fr^^tbcf. 

42> Aj-yja^ ^o. ^ ^^^2^ ^o. ^ ^ » 7>^1 ^ CMOS 

43> ^ :42 ^ ^Eil- 71-^1^ CMOS <^li^l;^l ^^i^ ^l^^m 



^4^^ ^-^^V*^ ^^1-^ (correlated double sampl ing)^S. 

S 7l^^<a- ^ OloiE^ ^oj-o. i^^>^ CMOS <^M^] ^^i* 
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20030058463 %■^ ^^>: 2003/11/27 

4.^2] ^'a-<^l ^-§-*>^ #^*>^ ^;^]; s.-fei-cioii o|^^ ^>i-i-2i 

:ii^^l:i^>S ^^^€:±.^H1 ^^Stlr ^^V» ^^>7V Hfl#^ ^^^i^.:^^ 

CMOS <^lol^l ^j-'^* ^l^W. 

<46> ^ ^x^oii '4^^, ^^^^^;^> ^ ^VH-^ H^^l^E-lS. ^ 

51^, ^ ^E^# CMOS olc];^] ^^^^ ^l^^ ^ o^cf. Sl^il^^o] 2. 

<47> o]^!-, ^ ^x^6\] 4=- Wl-^^ltl: ^^Ic^ll- ^2:^1-^ ^oMl^l-Tll ^i=g^l=V. 



<48> ^^.]d\] 1 

<49> :£ 3^ ^ /Hll ^AHl'^Hl CMOS ^M^] ^^-i- ^ i 

S ^^^^ ^ ^nf. «>^31§>711^ ^7] %:^^^±7\^ 1:1-01 El-<a ^^^W. 
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<5i> NMOS PMOSS ^^^€ ^ ^-^^ , ^ ^^^]^^] SL^ ^7>^ H 

^^l^E-lS ^^^^ ^ 9X^. ti>^3]^>7fl^ ^fl^ol 7l]olH ^m<Hl ^^^^lo^ 

NMOS H^^l^E^l- ^^}S. tt^l-. ^^^-y ^-f. Tll^^lH ^^H1 «>olcH^7V «y 

7>S]X] ^o>£ o]u] ^A^^ ^fl^ofl o^tfl ^>ol^ ^3^>^ ^^^l 7>^e>S.S., i 

Scfo] ^^(203)^1 ^^3^ ^^^^>1- ^^i^n^^ ^^^Vfecll 0];^^ 7}^T^. 

<52> ^^ifl^ NMOS :^Sfl^liBl^ i:^olij.^(203)<^l>H ^^Jtb ^:§1^*># ^^^i^ 

<53> H^^sil B^^1^H^(205)^ TflolH ^^1-^ S.4-2f^(215)<^l ^^Sjo^, iii^ic]-^!-^ 

cfo]o^^^ ^^^^Hl -^5il<ii cj-^V^ A^>a:t-^7> ^cf. ^^5^- 

^(213)<^1 'S^^nf. 

<54> z^-z^-o^ ^^2l-<y(213)ofl^ ^^^^^3.(201)71- ^wmcf. ^^^^^3.(201)^ ^^^1 

<55> e^Aj ;^lol«.^ e^^^ B€^l^El (207)5. ^^^€4. ^7l B^^l::fiBi(207)fe 

NMOS B^^lriiBlS. ^>^^^c>l H]-^2^^>t:].. JE^^l:;!xBl(207)2l ^7^>Sl Vdd<il 

1^, ^7;>^ ^^e1-<?l(213)<^l •a^^i^. B^^1^E1(207)^ ^^Hl^i^ Rs ^ 
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'20030058463 %^ 'U^}: 2003/11/27 

<56> :E.ei-ol J^el-olw. B^^l^Ei(209)^ ^^^^i^. (207)^ 

vdd^iT^ ±^ ^7]-^ <^^^^. atb tiioih ^^5^-'y(2i3)<^i '^^^^ 

<H ^^5l-^(213)<^l^is^ ^<a-ofl nl-e^- -g-^tbcf. el^-g-^l" H^:^i3ii B^^l^iE^^ ^-^<^1 

<57> ^^^c^ tiVolo^.^ H^^l^El(211)S. ^^^^cf. ^7] Vi}o]o]^ ^^:^]^B\i2n)^ # 

7>^ NMOS H^^lrfiEiS. i^^^^o] w>^3is:>t:f. yj-olo^^^ H^:=^l^El (211)^ ^^f^ ^^1 

slc^, ^^}^ ^^<^]M. B^^l:iEi(209)^ ^;^H1 *?!^^^. -E-Sl-Olti. E^^i^Ei 

o]cf. ii)-e)-Ai w>olo^>^i H€^l:i^El(211)^ <5flE)a. ^^-i- ^^S^^. 

<58> ^^^-^5^^^ =E]-o]a. H^^l^Ei (209)^1 ^^H1 ^ ^^7] # 

<59> £. 4^ ^ ^^S^ ;*lli ^Ajc^lofl xx\-^ CMOS ^]^]^] S-^ltb l" 

<60> 5. 5^ ^ ^11 -M^]<^1<^1 CMOS A^A^o] o]n]^] ^^^^ 

<6i> £ 4 ^ £ 5* %i-Ss^>^, ^^-1 Rs ^S.7} Jlcfl'iChigh level)ol^, B^^l^E^^ 

^1=]-. ^>7l B^;=^liE^^ ^eflo] c4-^].o^ ^oj-o. Yddojo^, ^7.}^o] ^ 
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^fl^^ ^efl^ ^^>^ <^l^t!:cf. ^-e^-^i ^^^^ -a^Ji^^-^ ^^>1-^ Vdd^ 

<62> ole^tb CMOS o];^!;^! ^a^s^ ^^lofl cfltfl -^Alofl ^.^g^gcfC^;^! 10). 

<63> ^^li^HS] ^<a-ol .ot vdd o]B.S. JE.e|-olW. E^^]^El^ ^5}-^C^-. ^7] ^^o]^ 

^1^Ei7> iSl-i)^ 2:^^ ^^s^>7l ^s>o^^ Vgs7> VthCthreshold volt age 3.JL Vgd7]- 
Vth:^4 ^^f<^>^^i=l-. 1-^ ^j-7l ^7>^ NMOS 2^-g-5l^ S:?iolc^, H^^l 

^'a-^ #^tl:cf(^^l 20). 
<64> wl-oioi^ B^^l^Blfe ^i^^€<^]H, :^e)-<^l:y- H^^1^E^7> ^^Sfl 

^7l -^^sflA-l^ Ids = K(Vgs-Vth)2 ofl i4e)- «>olol^ Ygs7} ^^^cf. 2.tb. 

^d^>^ n^^SttCf. tCj-El-Al 7l^^^^ Vdd-Vgs7l- S\X^ ^7] 7l^^^^ ^1-^^ O]^ AB 

(Electron-Hole Pair, "EHP"5l- ^^.) ^^S^^. iS. i^ojij.^^ PN^^<H1 ^ 
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<66> o]c>\A^^ Tg» JiefltS. H^^^l B^^l^Eife ^-^slJl 

^«fl Vddolss. h^^sj) h^^I^^^H^ ^-^^i, ^^s^- b.^]^! ^\o]<^] 

^ ^«y-^l-7> ^;^11^]-JL H^iJJ] ^.d:, ^;^H1 ^^>*^ ^5fl<a ^^>S- o] 

*H>711 91^ ^^liiJE-oflA-lo^ ^fl-^S.7> ^^;^l(static electric 

field)^l 7]o]^ ^J-^Volcf. 

^ ^^-y ±^ #^ ^7^>S1 ^<a- ^^^3). ^^^Vtrf. ir)-e)-A^ TljolH ^"y-sl 7j-^>^ 
S.S. S^^slJi 40). ^o^-^^ ^^-l^ 71^ ^<a-u4 c-floiE-i ^oj-^i 

<69> ^ ^Alc^loflA^^ trfol^JE-Oll Sl^fl ^^1^ ojol^l ^SL^ 7]^^'^^^- ^<=>]^'\^'^^^ 

JE.el-o]«. H^;=^l^Bl7> ^^^><>1<^> ^B.S. o]d\] uq-S. ^;^ol o;i7fl^t)-. 
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1020030058463 %^ ^^>: 2003/11/27 

<70> Cfol^^ofl <^A}^ ojo] a^O.^ EHPS] ^^^^ atl" ^-2.1^, ^-^^-'H -^S^"^!:^ 

5£S cfoi^coi] ojA>^ :^o^ oj:oi ^-^^ EHPS^ ^<^>^1^. S-el-olH. 

B^l5r>oi C^lojE^ ^oj-o. ^oj-ofl ^l^fl 7j-^V^tq.. 

<7i> c-flolEi ^<y-Sl n)-^ ^>u|-Sl tflt!: <5lt^l^1 ^^^<=>] t^-^ 



<72> ^Al<^l 2 

<73> S. 6^ ^1^^ ^12 ^Ajo^lo]] tr].^ CMOS <^1d1^] ^A-jo) Sa]^ 

<74> :£ 6^ #S*>^. CMOS o]xi\^] ^A^c^ ^Alc^lsq- ^^s:>u|. 

S.^] :^5l-olH.-^o) ^-SL^ ^lo1^>7l ^i^-J}^ ^l<H-¥-7> 7fl;tllSlo1 ^T=f. -^-71 

^1*^-^^ ^E]-^ H€^l:^El(217)l- 7l-xlu^, ^V7l >iEl-^ Bqfl^l^E^^ #7>^ NMOS H^^l 
±.B\S. ^^^^ol «l-^3]§>cf. >^7l B^^l^B] (217)21 ^;^>^ JE-Sj-ola. h^^I 

^Bl(209)2l ^;^H] :ii>i^;^>^ ^^ vi\-o]o]^ H^^l^Bl (211)<H1 

<75> ^^^^2]^^ #^^^1-^ iE^-^ H^^l^Bi(217)^ 4li ^^]-7> ^C]-. 
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<76> E]^^ B€^l^Ei(207)ofl ^^^]^] ^B]-^ B^;^l^B.K217)fe ^-^ ^Bfll- ^ 

^Cf. t^lojEl ^oj-o^ #^2}- ^«.-t^ol ^^5]^, iE}-^ €-J2.H5lJL ^^^-§-^1 

<77> £ 7^ ^ ^^^2^ :^]2 ^Ajc^lo^l 4 s. CMOS ol^l^l ^^^3] ^^^-g-SlSS^ -f-^^-i: 

ii^^ 2^^51:0. ^<y-^ vdd7> ^t:f. 

7l§^^^S- 7l^^<a-ol #^5l7l ^«fl >^7l ^B^^ H^^l^Bl^ 

(triode) <^^<Hl^i ^^s:>o^c> ^cf. ^eflo] c^^ofl e^tb ^^l--2-H(pinch-of f ) 

<80> ^el-olH. H^^l:iBl ^ ti>olc^l>^^ B^^l^B^^ 5L^<^^<^1a^ ^2h^>2.S., ^^-^l 

:E^;:;l>bE-ls.o^ ^^^s^sq- ^g^^t!: ^^7> riiBl-^ H^^l^Ei^ Hel-ol^^ 
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<84> DflolE] ^oj-ol :^ov^ ^1-^^ o]^ Afls.^ dlolEi ^og-^ ^S^^^t^-. 

^ ^^HHl^i ^.-fel-^^ ^•t*'^! ^]^]^] ^1^^^ ^S.^ ^El-^ H^^l^E-l 

^El-^ S^^liEi^ #^^^>S)- olpl^l A^X\o] ^^el-ol Afolo^ 

<85> ttfSl-A^. ^E^-^ B^^l^B^o^ ^-^^oll 2^«fl ^^^-^S)^^ ^ 0 V7> SlD^ o] 

<86> i + l«1^11 S.-f5l-^2l ^^1-<H1 Cflt!: ^iT^l^l ^^^O] «^l^<H^l7l ^sflA^ :iE)-^ S^^l^E^ 

<87> >^V7l5q- ^ 4^1^, *>u|-^ ^ *>q-^ Ssn^l^elS- ^-i^ ^ 

^ m. ^Bis 7}^i^ CMOS ^^^^ ^jfl^:^ ^ ojcf. 
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<89> ^j-7lollAi^ ^ ^^9] V}^^^ ^Ajojll- ^^^Vcx^ 7l# ^o>o^ ^ 
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l^J^^J- 1] 

(correlated double sampl ing)^S.S. 7]^^<^ ^ cflol^l ^'^-^ #^*>7l >^7] ^^s] 

^^ef-y^Hl ^til^a ^^*>^ CMOS ol^lycl ^Ai. 

I^^^^J- 2] 

^ ^:^151J1 ^^^idt;^H ^^5]^ ^^i-^S. CMOS <^]^]^] 

31 

^]2^M SX'^^^, ^y] NM0s:E€^l^t--1'^H, ^7] nmosh^^I:^ 

Eis] dti^^ ^V7l SScfoj^co^ ^^^;^H ^^^loi, ^7] NMOSB^^liE^o] ceflo] 

^ ^71 ^-ai^j^o]!^, ^7] ^.^s)^ ^^1-2.^ CMOS 

[^^•^J- 4] 

^111>H1 Si^lAi. >a-7l S.-fel-ol^ ^1-71 ^^71 ^^Hl ^^^'H ^7l 

^l^i*}-^ ^^lO-S. CMOS <^]°1^1 ^dl^i. 

5] 
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^>7l ^^-^S CMOS <^li^l^l 

61 

^15%H1 $Z<HAi, ^7l ^^^^SlS^ S5^-oly:^o^ ^^H^V'^ tllo] 

ei^^a-^ ^7ls)-^l-7l ^t!- ^i^^ ^1<H^# ^wl^}^ ^]-^ CMOS o]u]^] 

i^S^^^ 71 

^16*J-<^1 ^<H>H, ^7l ;»ll<>|:^^ NMOSB^^l^E-IS. o]^.^^;^]^). ^7] a.«-o] ^ 
A}o]6\] ^^]^}^ ^^^^ CMOS o]u]7] 

81 

^15%H1 ^^^i, ^J-71 el^i NMOSH€^l:iBlo]i^, ^i-7l s^^i B^^I^b^o] c 

efl^ ^SJ-^ Vdd<^H ^7] B.^o]w:^0\] <^:§_s\^ ^^-2.3. CMOS ^li^l^l ^d! 

1^^^%!- 91 

>^i-7l =e1-olti.«-^ ±^ l-S^^(source fol lower )^^7l ojc^ , ^^7] § 
S.^]^ NMOSB^^l^t^S ol^o^^lji, .^71 NMOSH^^l^Blsl :B5fl«?l Vdd'?I 
CMOS olol;;^] ^A-^. 
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-e-^1*>7l ti>olol>, B^^liB^l- CMOS <=>]^]^] ^>H. 

11] 

^^V^^Hl WlBjl^}^ ^V7l ^Jl^i^H.^! ^<y-^5H- ^^1^>C>^ C^lolE^^<a- 
^ #^^1-^ ^^]» ^^^1-^ ^-^ ^^^S. CMOS olnl^^l 
12] 

^111*J-<^1 9X<=>]^^, ^d-71 e]^^^^ NMOSH^^l^Bil- oi-g-^>i^, ^y] NMOSH^ 

CMOS olDl^l 

13] 

IJ-SIS. ^«a-o]^ol lol ^«fl :5i<a-^ CMOS 

^1 IJ-'^. 
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